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and metabolism. The purpose of the investigation described in this paper was to determine whether boron is a factor in the absorption of nitrogen and the synthesis of carbohydrates. The present investigation is limited to the water-soluble nitrogen and carbohydrate fractions of the alfalfa plant tissues.
CULTURAL METHODS
The alfalfa plants were grown in the greenhouse in sand cultures. Ten a-gallon, glazed earthenware jars were filled with purified quartz sand which had been washed with hydrochloric acid and distilled water. Each jar ha3 a hole in the bottom to allow continuous drainage. The hole was covered with a watch glass before adding the sand. Twenty seeds of the Grimm variety of alfalfa were planted in the sand and after germination each culture was thinned to I O plants of uniform size and vigor. Nutrient solution was supplied by the continuous-drip procedure described by Shive and Robbins (7):3 The flow was so regulated as to keep the sand always moist. The cultures were washed a t weekly intervals by flushing with distilled water. This is necessary to prevent. accumulation of unused salts.
The nutrient solution used consisted of the following: KH,P04, 0.0015 molar; MgS0,.7H,O, 0.0022 molar; and Ca(NOJc.4H,0, 0.0019 molar.
Zinc -and manganese were supplied at the rate of I p.p.m. each. Zinc sulfate (ZnS04.7H,0) and manganous sulfate (MnS04.4H,0) were used as sources of these elements. Sufficient iron was supplied as ferrous ammonium sulfate to prevent chlorosis from lack of iron. All chemicals were of reagent grade and were spectroscopically boron-free. Boron was supplied as boric acid to all cultures a t the start of the experiment and a t the rate of 0.5 p.p.m. of solution.
When the alfalfa plants were about 5 inches high, boron applications were discontinued on five of the cultures, but the other nutrients were left unchanged. The first visible symptoms of boron deficiency were observed about 2 0 days after the application of this element was discontinued. The youngest leaves of the plants presented a slightly roughened and thickened appearance. Within a week, growth of the terminal buds had virtually ceased and the affected leaves presented the characteristic yellow and yellow-bronze colorations. At the time of sampling, 3 weeks later, the plants which had received boron continuously were nearly twice the size of the boron-deficient plants.
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